A B S T R A C T
This paper examines the foreign exchange exposure of a sample of 67 non financial companies quoted in the Spanish Stock Exchange Market between January 1992 and December 1997. Therefore, time series regressions of stock returns on market return and movements in the exchange rates are carried out. Next, a cross-sectional analysis is executed in order to determine whether the level of economic exposure explains export, import, foreign debt levels and the foreign currency hedging proxies. The results indicate the existence of economic exposure in many companies. It has also been found that the cross sectional variation in exchange-rate risk of firms is related to the firm's operational and financial characteristics as well as foreign currency hedging proxies.
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Foreign Exchange Rate Risk; Economic Exposure; Hedging; Stock Prices. 4 categories companies according to the sort of risk they're exposed to, grouping them for example as exporters, Amihud (1994) , or as exporters after their import levels have been compensated for, as in the case of Allayannis (1995) . Once again, their results show relatively low significant effects, although, with the inclusion of the lagged effects in the analyses of Amihud (1994) and Allayannis (1995) , the final result proved to be more significant.
To justify this slight influence exerted by the contemporary fluctuations in the exchange rates, Bartov and Bodnar (1994) site the complexity of the evaluation, confirming the existence of lagged effects on the USA, while Doukas, Hall and Lang (1997) were unable to document any evidence in support of the lagged reponses hypothesis for Japanese firms.
Moreover, Allayannis and Ofek (1996) demonstrate that, on the USA market, the application of derived instruments reduces the extent of economic exposure to exchange risk. This is also confirmed by Wong (1997) . However, while the short-term impact (exposure on individual transactions) can be hedged by the use as financial instruments, the long-term effects (operational exposure) are much more difficult to control. On this point, Chow, Lee and Solt (1997) point out that the real effects of the exchange rates are seen in the long term, rather than on the short term, which is consistent with the difficulty found in trying to evaluate these effects on a month to month basis. Likewise, Rees and Unni (1996) suggest the need to consider longer horizons for estimating exposure of European firms.
Finally, many of the studies mentioned here have analysed whether exchange rate exposure is related to the degree of foreign involvement. Most notably, Booth and Rotenburg (1990) concentrate on the proportion of foreign to total sales, foreign to total assets and foreign to total long term debt, as well as other dummy variables that are only applicable to the Canadian market. Jorion (1990) , Martínez Solano and Gómez Sala (1996) , and Allayannis and Ofek (1996) have all analysed the levels of exportation. Bodnar and Gentry (1993) have attempted to explain the levels of exposure to risk according to industry, basing them on variables like export ratio, import ratio, foreign assets to total assets and a dummy variable for non-traded industries. Fang and Loo (1994) , and Allayannis (1997) , have, for their part, concentrated on the levels on both importation and exportation. Furthermore, Choi and Prasad (1995) have analysed the levels of exports, foreign assets and foreign operating profits. Finally, Doukas, Larry and Lang (1997) have studied the export ratio, the size and the foreign debt. In general terms, these studies conclude long positions in foreign currencies are positively affected by the depreciation of the local currency, while short positions by appreciations.
The purpose of this study is to analyse the effects that the fluctuations in the foreign currency exchange rate have on a sample of quoted non financing companies in the Spanish Stock Exchange, and if the cause of these effects are found in the level of exports, imports, foreign debt and foreign currency hedging proxies of these companies. To this effect, we first evaluate the sensitivity of stock returns to the movements in the exchange rate of the Peseta from January 1992 to December 1997. We then contrast the determinant factors of the foreign exchange risk as well as the foreign currrency proxies, in an effort to evaluate their relevance and to determine how they affect the level of the exposure to foreign exchange risk.
The results show that the rate of exchange affects a great number of firms, partly due to the levels of their commercial and financial operations abroad.
The study is presented as follows: In Sections II and III, methodology and data are presented. We then present the results obtained from our measurement of exchange risk exposure and the analysis of the determinant factors and hedging. In the last section, we present our main conclusions. Dumas (1978) , Adler and Dumas (1984) and Hodder (1982) suggest the measurement of economic exposure to exchange-rate changes as the regression coefficient of the real value of the firm on the exchange rate across states of nature. Our evaluation of foreign exchange economic exposure has been done, following Jorion (1990) and others 2 , by calculating the coefficient β xi in the time series regression of returns on a given asset, R it , with respect to the market returns, R mt , and the monthly fluctuations of foreign exchange rate R xt . In other words: 2 Loudon (1993), Bodnar and Gentry (1993) , Fang and Loo (1994) , Amihud (1994) , Khoo (1994) , Allayannis (1995) , Choi and Prasad (1995) , Martínez Solano and Gómez Sala (1996) , Allayannis and Ofek (1996) , Doukas, Larry and Lang (1997) .
2.-METHODOLOGY OF THE RESEARCH.
In which the coefficients β mi and β xi represent a measure of sensitivity of stock return, i, to market risk and exchange risk; ε it is disturbance term. The introduction of market returns as second independent variable, explicitly controls for market movements, thereby reducing any correlation between disturbances and consistent with CAPM.
The value obtained for β xi , for the different firms is interpreted as the level of exposure to foreign exchange rates, since it indicates the sensitivity that a stock shows towards these fluctuations. R xt is the rate of change in a trade-weighted index value measured as the exchange rate of Spanish Peseta against the foreign currencies. A positive coefficient means that stock return increases when the Spanish Peseta is depreciated. As Schnabel (1989) points out that if the exposure coefficients to exchange-rate risk are to be expressed in as many independent variables as the number of foreign currencies that appear in firm's transactions, this multi-currency approach may well give rise to multicolineality problems, due to the high correlation that exists between the different exchange rates. For this reason we have employed in this study, as has been done in the majority of previous studies, an index that measures the effective exchange rate of the Peseta against all of the other currencies.
The time series regression [1] is used to examine the levels of exposure to foreign exchange rate changes that should be reflected in the statistic significance of the coefficient β xi , (two-tailed test) and the direction of such exposure, which is indicated by the sign that accompanies the coefficient. The statistic significance of the sign is contrasted by one-tailed test.
In order to analyse the long horizon effects of exchange-rate movements on stock returns, the long horizon regression proposed by Hodrick (1992) the exchange rate changes, through the previous "n" periods, and β xi n is the coefficient; η xi represents the error term, and all the other variables are exactly the same as those described above.
With regard to the identification of the determinant factors of the exposure to foreign exchange risk, we propose a cross-sectional regression between the coefficient of exposure, In which F represents the value of the explanatory factor "f" for the company "i" during the period under analysis; parameter γf is the coefficient of the factor "f" and µ i . is the error term.
Model [3] serves as a base for contrasting the explanatory factors of foreign exchange risk. The relevance and direction of each of these factors, therefore, are derived from the sign and the significance that applies to their corresponding coefficients within the regression equations previously mentioned.
The two stages evaluation process described and employed for the identification of (1) and (2), minimises this problem, since, as Jorion (1990) points out, it eliminates most of the correlation among the fluctuations.
The second econometric problem that arises is the measurement errors in the evaluation of the coefficients of foreign exchange exposure as calculated in the first stage, with the subsequent bias of the parameters γf to be evaluated in the second stage. The measurement errors in the dependent variable, however, do not represent an important problem in to estimating least squares.
3.-SAMPLE SELECTION AND DATA DESCRIPTION.
The period of analysis chosen was January 1992 to December 1997, in order to analyse the exchange risk economic exposure of Spanish companies after the European
Monetary System crisis started at 1992.
We have used data taken from the continuos Spanish Stock Market, which comprises 125 common stocks, in which the prices of the shares have been adjusted for dividend and capitalisation changes. Furthermore, we have obtained information on the market returns from the general index of the Madrid Stock Exchange. Monthly compounded returns are calculated as the month to month changes in the price of the shares, after adjusted, and in the market index.
The original data base, which comprises 125 companies has been adjusted in two ways. On the one hand, we eliminated all those shares that belonged to banks (25), insurance firms (4), property companies (9), and investment trusts (9). These firms were excluded Finally, the data employed in the cross-sectional regression [3] are taken from different sources. The import and export ratios were taken from the publication Duns 50,000
that is published by the firm Dun and Bradstreet International. In order to approach the debt ratios, foreign debt ratios and foreign currency adjustment, the figures were taken from the annual financial reports for the years 1992, 1993 and 1994 . To be precise, we have used the average figure for the three years, except in a few cases where all of the data was not available. Furthermore, we should point out that the information we present with regard to these ratios is of a consolidated nature. Panel (A) in Table ( 4) reports statistics of these variables that have been used in cross-sectional analysis.
4.-TEST AND RESULTS.
We shall now present the results obtained from the regression through the generalised method of moments (GMM), with the condition that each of the right-hand variables is uncorrelated with the residual, which is equivalent to application of the OLS estimator. As serial correlation problems could arise in the regressions of time series [1] and [2], we have employed GMM in connection with the evaluation method proposed by Newey and West (1987) to obtain the covariance matrix in presence of both heteroscedasticity an autocorrelation. Furthermore, as problems of heteroscedasticity could arise in the crosssectional regression [3], we have employed White's (1980) approach in evaluating this.
Finally, because of the small correlation that exists between the independent variables of the time series regression, as can be see in Table ( 1), no problems of multicolineality are foreseen, so that orthogonalisation seems quite unnecessary.
4.1.-A firm level analysis.
We shall begin by examining the exchange risk sensitivity of individual firms in our sample for two different horizons: contemporary exchange-rate movements, model [1] , and exchange-rate changes over the previous twelve months, model [2] . The distribution of the estimated exposure coefficients for the two horizons is presented in Panel (A), Table ( 2). The exchange-rate horizon for the second model has been established over twelve months because of previous studies like those by Allayannis (1995) who discovered the long-term impact of these fluctuations and a significant level of exchange risk exposure over the period of a year, as opposed to no significant level of exchange risk in the short-term. Moreover, Chow, Lee and Solt (1997), using long-horizon regression, confirm the long term effects of fluctuations in the exchange rates on the return of the firms, especially for twelve month periods and longer.
The results of our first examination show, as can be seen in Panel (A) of Table ( 2), that the average level of exposure for these firms does not indicate any great difference between the two horizons analysed, although these are a change in the sign of the mean impact, from a negative effect of the contemporary horizon, to a positive effect in the one year horizon. The individual exposure coefficients range from 2.0161 and -2.1171 for the contemporary exposure, whereas for the accumulated exposure the exposure coefficients are between 0.5785 and -0.4769.
Moreover, with regard to the significance levels of exchange-rate exposure coefficients, we can see that 14 out of 67 companies (20.90%) are significantly exposed to the contemporary fluctuations in the exchange-rate at the five percent level and 15 (22.39%)
at the ten percent level. Nevertheless, the impact of exchange-rate movements on the previous year show that the number of companies presenting statistically significant coefficients increased until 17 (25.37%) and 20 firms (29.85%) at five and ten percent respectively (see Panel (B) and Panel (C) in Table ( 2)).
Furthermore, for analysing the direction of exposure, a one-tailed test has was carried out in order to contrast significant signs of exposure. The results are presented in Panel (D) in 
4.2.-Portfolio level analysis.
As can been seen from the individual analysis, the exposure coefficients differ greatly from one firm to another. We shall now examine the economic exposure of foreign exchange risk according to portfolios. In order to do this, we have grouped the companies according to their specific type of exposure to risk, regardless of the sector they belong to. The purpose of this exercise is to group firms which are homogenous in their levels of exposure (long or short positions), and who would therefore respond similarly to fluctuations in the exchange rate. These groups are as follows: In forming our portfolios of exporters, importers and firms with foreign currency debts, we decided to use only those companies that had high levels of net exposure (25%), so that the groups would be clearly defined, even at the cost of reducing the number of firms available for analysis. Table ( 3) shows the results of the exposure coefficients for these different portfolios, as equally weighted as value weighted portfolio. As can be seen, in spite of their low levels of statistical significance, most of the groups have experienced the sort of effect, positive or negative, that would be expected for them. In other words, the export portfolio has benefited from the depreciations of the Peseta, while the importers, only for the contemporary exchange-rate changes, and those with foreign debt have suffered the negative effects of these depreciations. However, contemporary effects for domestic portfolio present a negative impact instead of the positive influence that a depreciation of Spanish currency might have had in the domestic-oriented companies.
With regard to the statistical significance of the different portfolios under analysis, the net exporters present relevant coefficients at 5% except for the contemporary effects on the equally weighted portfolio. In contrast, net importers and foreign debt portfolios have only been significantly affected at 10% level, two-tail and one-tail tests respectively, for the equally weighted portfolio with respect to the contemporary fluctuations in the exchange-rate.
Finally, the domestic group has shown results statistically significant on the regression model [2] . These low results in the case of some portfolios are not exclusive to the Spanish market, as the results of other studies, such as Amihud's (1994) clearly show for portfolios of exporters.
4.3.-Determinant factors of exchange rate exposure.
It has been clearly shown that the formation of portfolios of firms, according to their specific types of exposure to exchange risk, reveals results that are, in general, consistent and relevant, with regard to the impact of the exchange rate on the return of these portfolios. On the basis of these results, we shall now examine whether or not the firm's exchange-rate exposure is related to the degree of foreign involvement. To do this, we have applied the cross-sectional regression shown in model [3] , where the determinant factors of exchangerate exposure were: Export ratio, calculated as the proportion of foreign to total sales; Import ratio, calculated as the fraction of imports to total sales; and Foreign Debt ratio, calculated as a proportion of foreign to total debt.
In addition to these three variables, which clearly define the companies' foreign transactions, the Debt ratio, calculated as the proportion of total debt to total assets, is now introduced. This fourth new variable, which may seem to have little apparent relationship with the exposure to exchange-rate risk, has been included to ensure that the ratio that applies to debts in foreign currencies does not include the effect of the debt itself.
Exporting companies are expected to gain from a depreciation in their domestic currency. Therefore, positive relationship would be expected between the economic exposure coefficients and the export ratio. However, those companies that either buy their factors abroad or borrow in foreign currency, are affected negatively from a depreciation in their currency, and then the import ratio and the foreign debt ratio are expected to be inversely related to the firms's exchange-rate exposure. There is a sample of 67 firms an yet we have only considered 64 in some of the regressions because there were no data available on the imports and exports for three of them. Panel (B) in Table ( 4) reports the simple correlations of the different factors analysed here.
Panel (A), in Table (5) , shows cross-sectional regressions between either the exposure coefficient of contemporary exchange-rate changes, equations (1) and (2), or the exposure coefficients of exchange-rate changes on the previous 12 months, equations (3) and (4), and the explanatory factors. Furthermore, in equations (2) and (4) insignificant coefficients at least at 10% have been considered equal to zero.
The results show that exports appear to be explanatory factor of the contemporary foreign exchange risk at 5% level (equations (1) and (2)) and 10% level (equation (3)), while imports is significant at 10% (one-tail test) and 5% level (two-tail test) in the equations (1) and (2) respectively. The signs obtained (positive or negative) support the assumption that the depreciations of the Peseta have a positive effect on export companies and a negative effect on import firms.
However, foreign debt does not appear to be an important contemporary factor, only its sign is significant at 10% (one-taild test) in equation (2), although 40 firms bear such foreign debt, and in spite of the fact that it represents more than 10% of the total debt of 21 companies. Furthermore, it has a positive sign with no economic meaning, as it implies that the positive revaluations of the Peseta would negatively affect those firms that have debts in foreign currencies, although this situation actually implies a reduction of the principal debt and its interests. However, foreign debt appears to be a significant factor at 5% level (two-tail test) for the equation (3), with the negative sign that would be expected for it
The level of total variability of the contemporary coefficient xi β as explained by the model (adjusted R 2 ) is only 8.82% for the equation (1) in spite of the fact that a great part of the determining factors of the level of economic exposure have been introduced. However, the adjusted R 2 increases to 18.29% when we consider the not significant coefficients as zero, which can be seen in equation (2) in Panel (A) of Table (5). In the case of the long horizon coefficients the results are much lower.
4.4.-Exchange rate risk hedging.
We shall now examine the relationship between the level of foreign exchange risk exposure and the foreign currency hedging of firms. The purpose of this exercise is to contrast whether or not the use of financial derivatives reduces the economic exposure of firms. However, the main problem here is that Spanish companies are not required to publish theirs position on financial instruments that are usually off-balance. Therefore, in this case we must proxy the foreign currency hedging by other variables. Particularly, the Size, the
Absolute Value of Foreign Currency (FOREX) Adjustment to Size ratio and the Foreign Debt ratio.
The basic idea is that foreign exchange risk hedging should reduce the economic exposure of firms. In this way, Bodnar, Hayt, Marston and Smithson (1995) show, through a survey for the USA market, that the use of financial instruments for hedging foreign currency risk is positively related to the size of the firm. Furthermore, Allayannis and Ofek (1996) , whilst analysing the explanatory factors on the use of foreign currency derivatives, confirm this fact for the same market, namely that the size of firms is positively related to the use of foreign currency derivatives. In this way larger firms use more financial instruments for hedging foreign exchange risk than smaller firms. Therefore, our first proxy of hedging activities is the size measured as market capitalization 5 . Then, a negative relationship would be expected between the size of firms and the absolute value of their economic exposure coefficients.
The second variable used to analise the hedge of the firm was the absolute value of foreign currency adjustment over size ratio. Foreign currency adjustment represents net realized and unrealized exchange gain (loss) included in determination of income for the year. Therefore, companies with no foreign transactions will not present foreign currency adjustment, whereas those firms with foreign transactions will present foreign currency adjustment and these will be related to the level of hedging of their transactions abroad.
Moreover, it is expected that companies with foreign operations and no hedge will have higher coefficients of exposure than companies with the same level of foreign operations but with hedging. Then a positive relationship should be expected between FOREX adjustment (in absolute value) over size ratio and the absolute value of exposure coefficients.
Next, we contrast the use of foreign debt for hedging the exchange-rate exposure.
Companies with long positions in foreign currencies can use foreign debt as a natural hedge.
Therefore, we shall analyse this possibility for firms with positive levels of exports after reducing imports. In this case, the sample has only thirty companies in the cross-sectional regressions (6) and (8). A negative relationship is expected for these companies between the foreign debt level and their levels of economic exposure.
In order to analyse the exchange risk hedge effects on the levels of economic exposure, a cross-sectional regression has been carried out between either the absolute value exposure coefficients of contemporary exchange-rate changes, equations (5) and (6), or the absolute value exposure coefficients of exchange-rate changes on the previous twelve months, equations (7) and (8), and the hedging proxy variables.
Regression results for equations (5) to (8) are reported in Panel (B) of Table (5) . First of all, we find that the market capitalization is negative and statistically significant for all of the equations analysed. This supports the hypothesis that currency hedging increases with the size of the firms and, therefore, reduces the exchange-rate exposure.
With regard to the second variable analysed, the absolute value of foreign currency adjustment over size, the results are consistent with our hypothesis for contemporary exposure, equations (5) and (6), showing a positive coefficient in both of them, although only in the first case has the coefficient been statistically significant at 5%. However, for equations (7) and (8) we have found a negative relationship, being only significant at 10% in the first one.
Finally, the last variable that we have used in order to proxy the foreign debt hedge strategy (in companies with foreign currency long position) implies that those firms with higher levels of foreign debt have presented higher levels of economic exposure. However, this result was only been significant for the contemporary exposure coefficients, as can be seen in equation (6). This result has no economic sense, nevertheless, we only know the foreign currency positions of these firms with respect to exports, imports and foreign debt but we do not the whole of positions, long or short, that they have been exposed to.
5.-CONCLUSIONS.
In this paper, the foreign exchange economic exposure on the The second part of our study was dedicated to the analysis of levels of exports, imports and foreign debt as possible explanatory factors of exchange rate risk exposure, as well as a study of effects of foreign currency hedging on the levels of economic exposure.
Then, a cross-sectional regression between the exposure coefficients, as a dependent variable, and the previous factors as independent variables were carried out.
The results show that exports, imports and foreign debt are decisive factors in the level of economic exposure to exchange rate risk. Exports have a positive effect on returns as a result of the exchange rate changes, whereas imports have a negative effect. However, foreign debt is negative only for the one-year exchange-rate changes. Furthermore, the results suggest that economic exposure is inversely related to the size of firms, which has been used as foreign currency hedging proxy, confirming that foreign currency hedging reduces exchange-rate exposure. 1 Cross-sectional regression between either the exposure coefficients of contemporary exchange-rate changes, equations (1) and (2), or the exposure coefficients of exchange-rate changes on the previous twelve months, equations (3) and (4), and the explanatory factors. In equations (2) and (4) not significant coefficients at least at 10% are equal to zero. 2 Cross-sectional regression between either the absolute value exposure coefficients of contemporary exchange-rate changes, equations (5) and (6),or the absolute value exposure coefficients of exchange-rate changes on the previous twelve months, equations (7) and (8), and the hedging proxy variables. Note: Hansen (1982) and White (1980) t-statistics in parentheses. (***) Significant at 5%, (**) at 10% twotailed test. (*) Significant at 10% one-tailed test.
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TABLE 1 CORRELATION MATRIX OF MARKET RETURNS AND FOREIGN EXCHANGE-RATE CHANGES
